• Weekly nanoparticle albumin-bound-paclitaxel (75 mg/m 2 ) in combination with carboplatin (area under the curve 6 mg/ mL/min) in elderly patients with previously untreated, advanced non-small cell lung cancer showed favorable efficacy, was well tolerated, and showed less neuropathic toxicity.
LESSONS LEARNED
• Weekly nanoparticle albumin-bound-paclitaxel (75 mg/m 2 ) in combination with carboplatin (area under the curve 6 mg/ mL/min) in elderly patients with previously untreated, advanced non-small cell lung cancer showed favorable efficacy, was well tolerated, and showed less neuropathic toxicity.
• This modified regimen offers potential for the treatment of elderly patients.
ABSTRACT
Background. The CA031 trial suggested weekly nanoparticle albumin-bound-paclitaxel (nab-PTX) was superior in efficacy to paclitaxel (PTX) once every 3 weeks when combined with carboplatin (CBDCA) for advanced non-small cell lung cancer (NSCLC) patients; a subgroup analysis of elderly patients looked promising. In a multicenter phase II trial, we prospectively evaluated the efficacy and tolerability of modified CBDCA plus weekly nab-PTX for elderly patients with untreated advanced NSCLC. Methods. Eligible patients received CBDCA (area under the curve [AUC] 6 mg/mL/min) on day 1 and nab-PTX (75 mg/m 2 ) on days 1, 8, and 15 every 4 weeks. The primary endpoint was an overall response rate (ORR), and secondary endpoints were progression-free survival (PFS), overall survival (OS), and toxicity. Results. Of 32 patients (median age of 78 years), 84% were male, 56% had stage IV NSCLC, and 56% had squamous cell carcinoma. ORR and disease control rates were 50% (95% confidence interval (CI): 33-67) and 94% (95% CI: 85-100), respectively. Median PFS and OS were 6.4 months (95% CI: 4.8-8.0) and 17.5 months (95% CI: 11.9-23.1), respectively. Grade 3 toxicities were neutropenia (47%), leukopenia (38%), anemia (34%), thrombocytopenia (25%), and anorexia (9%). Febrile neutropenia and treatment-related deaths were not observed. Conclusion. Modified CBDCA plus weekly nab-PTX demonstrated significant efficacy and acceptable toxicities in elderly patients with advanced NSCLC. The Oncologist 2017;22:640-e59
DISCUSSION
This prospective study was designed to investigate the efficacy and safety of modified CBDCA combined with weekly nab-PTX as first-line chemotherapy in elderly patients with advanced NSCLC. Socinski et al. analyzed the efficacy and toxicity of CBDCA combined with nab-PTX in elderly patients (70 years old) in the CA031 study and revealed the ORR was 32% and the median OS was 19.9 months [1] . An ORR of 50% and an OS of 17.5 months in the present study are consistent with the CA031 study, although our study was intended for patients 75 years of age, and the median weekly dose intensity was less than that used in the CA031 study ( [2] . The median OS was significantly longer in the doublet group than in the monotherapy group. Similar to the IFCT-0501 trial, we previously demonstrated the high efficacy of CBDCA (AUC 6 mg/mL/min on day 1 every 4 weeks) plus weekly PTX (70 mg/m 2 on days 1, 8, and 15 every 4 weeks) compared with single-agent docetaxel for elderly patients with NSCLC [3] . We have also reported on a randomized phase II trial of weekly PTX combined with CBDCA (same as above) versus standard PTX combined with CBDCA (210 mg/m 2 and AUC 6 mg/mL/min on day 1 every 3 weeks) for elderly patients with advanced NSCLC [4] . Regarding the efficacy of CBDCA plus nab-PTX, the ORR and PFS (50%, 6.4 months) attained are consistent with the results achieved with a CBDCA plus weekly PTX regimen in our previous two studies (55%, 6.0 months and 54%, 6.6 months, respectively) [3, 4] .
Regarding the toxicity of modified carboplatin plus weekly nab-paclitaxel, its adverse event (AE) profile was tolerable. Nonhematological toxicities were acceptable, with the most frequent AEs being anorexia, alopecia, and nausea. Also, the relatively lower incidences of sensory neuropathy resulting in the discontinuation of treatment were similar to those seen in patients treated with CBDCA plus nab-PTX in the CA031 study [1, 5] . Our data support the feasibility of a modified regimen of CBDCA plus a lower dose of nab-PTX for elderly patients. In addition to fewer AEs, because nab-PTX does not contain solvents, unlike PTX, it is not usually necessary to take premedications, such as H1 and H2 blockers and steroids, to prevent allergic reactions prior to the administration of nab-PTX [6] [7] [8] [9] . Therefore, nab-PTX may be a more acceptable drug option than PTX for elderly lung cancer patients. Overall survival Secondary endpoint Toxicity Additional details of endpoints or study design Patients. Eligible patients were aged 75 years or older, with histologically or cytologically confirmed NSCLC that was classified as either clinical stage IIIb, IV, or a postoperative recurrence. Other eligibility criteria for patients included being previously untreated and having had at least one unidimensionally measurable lesion according to the Response Evaluation Criteria in Solid Tumors (RECIST), an Eastern Cooperative Oncology Group (ECOG) performance status of 0 or 1, and an estimated life expectancy >12 weeks. Laboratory criteria included a hemoglobin concentration 9 g/dL, a neutrophil count 1,500/mm 3 , a platelet count 100,000/mm 3 , aspartate transaminase and alanine transaminase 100 IU/L, serum creatinine 1.5 mg/dL, and PaO 2 60 mmHg. Exclusion criteria included peripheral neuropathy with Common Terminology Criteria for Adverse Events (CTCAE) grade 2, prior treatment with PTX as adjuvant chemotherapy, progressive brain metastases, or uncontrolled third-space fluid retention prior to study entry. Patients were also excluded if they had an active infection, interstitial pneumonia, active lung fibrosis, an active synchronous cancer, or a history of allergy or hypersensitivity to drugs. An institutional review board at each hospital approved this study, and written, informed consent was obtained from all enrolled patients. Study Design and Treatment Plan. This multicenter, single arm, phase II study evaluated the efficacy and safety of a 75 mg/m 2 infusion of nab-PTX on days 1, 8, and 15, followed by a CBDCA AUC of 6 mg/mL/min (per Calvert formula) on day 1 every 4 weeks, as first-line chemotherapy in patients with advanced NSCLC. Treatment of at least four cycles was encouraged unless disease progression or unacceptable toxicities were observed. Second-line chemotherapy or other treatments after this study were not prohibited by the protocol. Patients who had an epidermal growth factor receptor (EGFR) mutation received EGFR tyrosine kinase inhibitor after progression to this study treatment according to the protocol. Assessment of Efficacy and Safety Endpoints. The primary endpoint of this study was the ORR and the rate of complete response (CR) and/or partial response (PR) as confirmed by a blinded, centralized, independent review according to RECIST Lung cancer is the most common cause of death from cancer in the elderly population. With many countries facing an aging population, the incidence of lung cancer in this age group is expected to increase. Consequently, it has become increasingly important to establish more effective treatments for elderly patients with advanced non-small cell lung cancer (NSCLC). A recent IFCT-0501 trial demonstrated that carboplatin (CBDCA) combined with weekly paclitaxel (PTX) would be advantageous, compared with vinorelbine or gemcitabine monotherapy, for elderly patients with previously untreated, advanced NSCLC [2] . Subsequently, the CA031 trial suggested that weekly nanoparticle albumin-bound-PTX (nab-PTX) was superior in efficacy and safety compared with PTX once every 3 weeks when combined with CBDCA [1, 5] . In addition, a subgroup analysis of elderly patients in the CA031 trial yielded very promising data (a 34% overall response rate [ORR] and 8 months of progressionfree survival [PFS]), whereas in a Japanese subgroup analysis, many cases required the omission of treatments as well as a reduction in doses [10] . We therefore conducted this multicenter, nonrandomized, open-label, phase II trial to prospectively evaluate the efficacy and tolerability of a modified CBDCA plus weekly nab-PTX regimen for elderly patients with previously untreated, advanced NSCLC. The ORR met our primary endpoint and supported the favorable efficacy of this combination among an elderly population, as found in the CA031 trial [5] .
We also evaluated the ORR by histologic type. Satouchi et al. reported that a Japanese subset analysis of the CA031 study showed more effectiveness in the squamous cell carcinoma subset than in nonsquamous cell carcinoma [10] . Although a similar tendency was shown in this study, because of the small sample size, a significant difference was not observed between adenocarcinoma and squamous cell carcinoma in terms of ORR and PFS. Recently, several studies have confirmed the effectiveness of nab-PTX with CBDCA in patients with squamous cell carcinoma [11] . Further study is needed to determine the difference in effects for both histological types.
The present study had several limitations. First, this study used a small sample size and, for this reason, future phase III studies will be required to evaluate the effectiveness of this modified regimen, although promising results were obvious in this study. Concerning this limitation, the CAPITAL study, a randomized phase III trial of CBDCA plus nab-PTX versus docetaxel for squamous NSCLC in the elderly, is ongoing in Japan. Second, the present study lacked a quality-of-life (QoL) assessment. Most elderly patients with advanced NSCLC do not have curative treatment options, and, therefore, the goal of therapy for such patients is a prolongation of survival without negatively impacting QoL. From this perspective, we plan to evaluate QoL in a future, randomized phase III trial of modified CBDCA plus nab-PTX for elderly patients with advanced NSCLC.
In conclusion, weekly nab-PTX (75 mg/m 2 ) in combination with CBDCA (AUC 6 mg/mL/min) in elderly patients with previously untreated, advanced NSCLC showed favorable efficacy, was well tolerated, and showed less neuropathic toxicity. Therefore, nab-PTX offers several distinct advantages over conventional PTX when combined with CBDCA. Based on our results, even if the high cost of nab-PTX is considered, we believe that a modified CBDCA plus weekly nab-PTX regimen should be used for elderly patients regarding efficacy and tolerability. Future phase III studies will be needed to further evaluate the role of weekly nab-PTX in combination with CBDCA for such patients.
